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(54) METHOD FOR OONTROLLJNG POWER GENERATING AMOUNT OF WIND 
POWER GENERATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To periForm demand 
balance without using a circuit for discharging 
power such as heater, by efficiently controlling 
the pitch angle even if the demand balance of 
power falls into the excessive supplying state. 
SOLUTION: When a power generating method of 
a DC link is adopted in order to restrain the 



output fluctuation to be generated caused by ^.^Cp^ 
fluctuation of wind, output of a power generator '-'^mtl 
is automatically adjusted by temporarily storing 

electric power to a storage battery 9 as a 
function for preventing voltage from being raised 
resulting from excessive output to a system in 
the case where the system power demand is 
very low and less than output of a wind power 
generator and by decreasing the power 

generating amount through a process of acUusting the pitch angle of a blade by 
using the voltage of the storage battery as a wind speed signal and a pitch angle 
control signal in the case where the voltage of the storage battery 9 is further 
raised. 
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* NOTICES * . 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document Inas been translated by connputer. So tine translation may not 
reflect the original precisely. 

2. s)c*** shows the word which, can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIIVIS 



[Claim(s)] 

[Claim 1]In a wind power generator which is changed into exchange and supplied to 
electric power system while storing in a storage battery if needed, after changing 
an aerogenerator output into a direct current, When voltage of a storage battery 
which stores electricity a generator output temporarily by an output to said 
electric power system becoming excessive rises beyond predetermined pressure, A 
production-of-electricity control method of a wind power generator decreasing a 
production of electricity and adjusting an output of a dynamo automatically by ^ 
adjusting a helix angle of a blade by the side of said aerogenerator based on this 
battery voltage. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The technical field carried out in this invention]. The blur 
which this invention required for the wind power generator, especially was attached 
to the aerogenerator according to the wind speed. 

Therefore, a wind power generator which controls a production of electricity by 
adjusting a CHI angle. 

[0002] \ ■ ■ u 

[Description of the Prior Artlto explain the outline of the wind power generator by 
the conventional AC (exchange) link system based on drawing 4, The blade 17 
attached to the aerogenerator 18 in response to the wind 16 rotates, and the 
electric power generated with the dynamo 18 connected with the axis of rotation 
of this blade 1 7 is constituted so that it may be outputted to a power supply 
system via the transformer 19. 

[0003]Next, to explain the outline of the wind power generator by the conventional 
DC (direct current) link system based on drawing 3 a DC link system, For the 
purpose of controlling, that change etc. of the wind 1 6 which is a fault of AC link 
system turn into change of the output to a direct system, The storage battery 9 is 
formed in the DC link mechanism 25 which consists of the converter 4 and the 
inverter 11, After carrying out DC conversion of the AC electric power generated 
by the dynamo 18 with this DC link mechanism 25 by said converter 4, change into 
AC from DC with the inverter 11, and supply electric power system, but. VVhen the 
electric power generated with the dynamo 1 8 is excessive, it once stores in the 
storage battery 9, and it is constituted so that it may change into exchange after 
that and electric power system may be supplied. 

[0004]The conventional control technique of the DC link system concerning 
drawing 2 is shown. The pitch-angle-control machine 14 takes out a helix-angle 
signal helix angle (Pp based on the air velocity signal F from the anemometer 1 

formed in the aerogenerator side, 

[0005]To explain the pitch-angle-control method by the pitch-angle-control 
machine 14 based on drawing 5 in the solid line of the graph of drawing 5 (A). When 
helix-angle P. is set as the regularity alpha so that the maximum capacity may be 
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taken out beforehand and a rated wind speed is exceeded until it becomes a rated 
wind speed, it is set up by shaking helix-angle at a -90-degree side gradually so 

that the generator output more than rating may be prevented. Drawing 5 (B) is a 
figure explaining the relation between the blade 17 and helix-angle P^, helix-angie 

becomes parallel [ the blade 17 and a wind ] at -90 degree, it does not rotate 

but the blade 17 becomes helix-angle which takes out the maximum capacity 

with helix-angle P^:alpha on the other hand, 

[0006] Return to drawing 2 and the air velocity signal F from the anemometer 1 
with the pitch-angle-control machine 14. It is inputted Into the output command 
controller 2 of the dynamo 18, and the torque controlling signal Tr is taken out with 
this output command controller 2, it slides so that the torque controller 3 may 
maintain constant torque to the converter 4, and drive frequency is controlled 
using S^, such as a signal. By namely, control of raising drive frequency, when 

driving torque is too large, making S^, such as a slide signal which is large, follow 
the torque controlling signal Tr, and raising the number of rotations of the blade 17 
by the side of the dynamo 1 8. With the output-control machine 2, when Tr(s), such 
as a torque signal of a schedule, are not obtained, correction controlling is 
performed suitably. 

[0007]On the other hand, the inverter 1 1 is controlled by the voltage control 
machine 10. and it is employed so that the output voltage 12 to a system may 
become fixed. By storing electric power in the storage battery 9 temporarily, the 
output change to the system by change of wind 1 6 grade is controlled to decrease. 

[0008] 

[Problem to be solved by the invention]In the control technique of the 
conventional DC link system shown in this drawing 2 . As shown in drawing 6, in 
order that electricity demand may become oversupply in the field w which 

becomes smaller than output of a wind power generator and may perform 
charge to the storage battery 9 in the oversupply, When that oversupply delays, 
there is fault exceeding the capacity of the storage battery 9, for this reason, the 
circuit which emits the electric power to the heater 27 which discharging etc. 
stored electricity to the AC output side of a converter as shown in drawing 2 is 
conventionally needed, and a cost demerit is large. 

[0009]Even when demand-and-supply balance of electric power falls into 
oversupply in view of a fault of this conventional technology, this invention by 
controlling helix-angle P^ efficiently, Demand-and-supply balance can be 
performed without using a circuit which emits electric power, such as a heater, and 
it aims at proposing a production-of-electricity control method of a wind power 
generator which becomes very advantageous in cost, 

[0010] 

[Means for solving problem]This invention proposes a method of not generating 
excessive electric power as a means to abolish a power emission circuit using 
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heater 27 grade, by adjusting helix-angle of the blade 17 by the side of said 

aerogenerator. Namely, in a wind power generator which is changed into exchange 
and supplied to electric power system while storing it in a storage battery if 
needed, after this invention changes an aerogenerator output Into a direct current, 
When the voltage V of the storage battery 9 which stores electricity a generator 
output temporarily by an output to said electric power system becoming excessive 
rises beyond predetermined pressure, By adjusting helix-angle; of the blade 17 

by the side of said aerogenerator based on this battery voltage V, a production of 
electricity is decreased and an output of a dynamo is adjusted automatically. 
[001l]lf this invention has a case than which system power demand Wg is very 
small less from output W^j of a wind power generator when a power generation 
system of a DC link is adopted in order to press down an output change by change 
of the wind 1 6, etc. to the minimum as shown in drawing 1 . While making electric 
power store electricity the storage battery 9 temporarily as a function for 
preventing the voltage V from output W-, to a system becoming excessive, and 

rising, When the voltage V of this storage battery 9 rises further, by using the 
battery voltage V as a pitch^angle-control signal with the air velocity signal F. and 
making helix-angle P^ of the blade 17 adjust, a production of electricity is 

decreased and output W^ of a dynamo is adjusted automatically. 
[0012] 

[Mode for carrying out the invention]Hereafter, with reference to Drawings, the 
suitable embodiment of this invention is described in detail in illustration. However, 
the size of the component parts indicated to this embodiment, construction 
material, form, its relative arrangement, etc. are not the meaning that limits the 
scope of this invention to it but only mere examples of explanation, as long as 
there is no specific desbription in particular. Control process drawing of the DC 
link system concerning the embodiment of this invention corresponding to drawing 
^is shown in drawing 1 . While the pitch-angle-control machine 14 takes out a 
helix-angle P^ signal based on the air velocity signal F from the anemometer 1 
formed in the aerogenerator side and performing pitch angle control of the blade 17 
based on the above mentioned air velocity signal F in drawing 1 . With the pitch- 
angle-control machine 14, this air velocity signal F is inputted into the output 
command controller 2 of the dynamo 18, takes out the torque controlling signal Tr 
with this output command controller 2, it slides on it so that the torque controller 
3 may maintain constant torque to thp converter 4, and it controls drive frequency 
using S^, such as a signal. 

[0013] By namely, control of raising drive frequency, when driving torque is too 
large, making S^, such as a slide signal which is large, follow the torque controlling 
signal Tr, and raising number of rotations of the blade 17 by the side of the dynamo 
18. With the output-control machine 2, when S^, such as a torque signal of a 

schedule, are not obtained, correction controlling is performed suitably. In this way, 
an obtained converter output is supplied to a system by the inverter 11 controlled 
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by the voltage control machine 10 to keep the output voltage 1 2 of a system 
constant. On the other hand, surplus electric power is charged by the storage 
battery 9. 

[0014]And if the voltage signal V of the storage battery 9 is inputted into the 
pitch-angle-control machine 14 and an electric power surplus is detected by the 
voltage signal V of the storage battery 9 within this controller 1 4, As this pitch- 
angle-control machine 14 shows to an arrow (voltage size) of drawing 5 . only (Pg) 

lowers helix-angle instructions to the dashed line (P^-Pg) side from solid line P^, 

Capability of a wind power generator is restricted so that surplus electric power 
may not occur by what a helix angle (P^-Pg) of the blade 17 is made small for 
(angle (P2) deflection is carried out to a -90-degree s(de). 

[0015]That is, the pitch-angle-control machine 14 controls helix-angle P^ of the 

blade 1 7 by the air velocity signal F from the anemometer 1 like the following one 
formulate explain operation of the pitch-angle-control machine 14 concretely. 
P.|:alpha (when a wind speed is below a rated wind speed) 

: Alpha-chi^ (variable proportional to a chi^= wind speed the case where a wind 
speed is more than a rated wind speed) — 1 

[001 6] And even if charge is made by the storage battery 9 when many [ the 
power demand amount by the side of a system ] charge is not made by the storage 
battery 9 and the battery voltage signal V is not inputted into the pitch-angle- 
control machine 14 and, the charge voltages V output said helixi^angle P^ as the 

pitch travel 21 as it is, when small. 

[0017]When the power demand amount by the side of a system declined on the 
other hand and a generator output becomes oversuppiy, When the excessive part 
storage battery charges and the battery voltage signal V becomes more than 
prescribed voltage, the helix angle (P^-Pg) which corrected said helix-angle P^ as 
shown in the following two formula is outputted as correction pitch travel. That is, 
since pressure up of the battery voltage V is carried out by the demand-and- 
supply balance of electric power when a supply side is excessive, a production of 
electricity is reduced and supply and demand are made to balance by making helix- 
angle P^ small with (P^-Pg)- . 
P^ibeta (when correction factor P2 is a constant) 

: chig (variable which increases in proportion to a rise of the chi2= battery voltage 
V when correction factor Pg is a constant) — 2 

[0018] As shown in said two formula, correction factor P^ may be set up as the 

constant beta, when the battery voltage signal V is more than prescribed voltage, 
and may set up correction factor P2 as variable chi2 which increases in proportion 

to a rise of the battery voltage V. 

[0019]If according to this embodiment the field w which output of a wind power 
generator reversed to electricity demand W2 occurs as shown in drawing 6 , the 
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charge voltages V of the storage battery 9 will increase. Since a generator output 
will decrease if a helix angle of the blade 17 is controlled by making into correction 
heiix-angle travel a corrected helix angle (P-,-P2) ^^^^ to **** helix-angle 

based on [ as shown in drawing 5 ] said air velocity signal F for this by correction 
factor P2 with the pitch-angle-control machine 14, A rise of the storage battery 9 

can be prevented and it becomes possible to double with demand as a result and 

to generate electricity. 

[0020] 

[Effect of the Invention]According to this invention, like a description above by it 
not only operating the pitch-angle-control machine 14 with the air velocity signal F 
from the anemometer 1; but controlling travel by the battery voltage signal V, Even 
when the demand-and-supply balance of electric power falls into oversupply, load 
limitation becomes possible using a helix angle, the apparatus for making the supply 
and demand of heater 27 grade balance as a result becomes unnecessary, and it 
becomes very advantageous in cost. 



[Translation done.] 
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